) described a modified Stantial (1935) These reports have been followed by a rather extensive series of papers in which Adams' sodium acetate medium has been used with only slight mo(lificatioiis. These include the hybridization and genetic studies of Fowell (1952 of Fowell ( , 1955 and the extensive studies of physiological factors affecting yeast sporulation on soditum acetate medium of Adams and Miller (1954) ; Miller et al. (1957a, b) ; Scheiber et al. (1957) ; Miller (1954, 1956) ; 'Miller and Halpern (1956); .
The sodium acetate medium has also proved very useful in cytological studies of McClary et al. (1957a, b) and of Hashimoto et al. (1958) .
Although many Lindegren cultures of Saccharomyces sporulated abundantly on sodium acetate-yeast extract-glucose medium, others produced asci so rarely that they could not be used in genetic studies. The evolution of the Lindegren breedling stocks are described in the papers of Lindegren and Lindegren (1943a, b) . They determine(l that genetic analysis depended upon the isolatioin of haploid strains which did not produce spores unless mated to other haploid strains of complementary mating type. Continued selection of cultures resuilted in a breeding stock with this characteristic, although early in the pedigree, sporulation among single ascospore segregants was not too unusual. It was presumed that much of this was due to illegitimate copulation producing illegitimate d1iploids, but some of the haploid segregants appeared, on occasion, to produce spores. Whatever the cause, this character was bred out of the stock, and single ascospore segregants which produced spores became very rare. Conversely, diploid hybrids between two cultures of complementary mating type did not invariably produce ascospores. Sporulation among diploids varied from those of very low frequency to others of very high frequency, and a wide range of "fertility" (ability to sporulate) of cultures was characteristic. This was found especially true of hybrids heterozygous for many hereditary characteristics. A culture freshly isolated from nature might sporulate abundantly, but continued selection of mutants often led to the production of strains which sporulated poorly. This situation was characteristic not only of yeasts but also of Neurospora (Lindegren et al., 1939) . One may, therefore, expect to find a wide range of fertility, some diploids or polyploids sporulating rarely, or not at all on a certain medium, and others sporulating abundantly. This large, heterogeneous group of yeasts, with respect to sporulation, maintained in this laboratory, presented an opportunity for extensive work on the problem of sporulation in Saccharomyces.
To test the effect of different substrates upon sporulation, it is necessary to consider the effect of the substrate on poorly sporulating as well as vigorously sporulating strains. Evidence that an agent effects sporulation is more significant when the effect is shown to be active against cultures which normally sporulate very poorly and less significant if the culture is one which sporulates abundantly under almost anv circumstance. A sporulation medium consisting of 0.1 M potassium acetate, 0.25 per cent yeast extract, and 0.1 per cent glucose in distilled water has been formulated which significantly increases yields of asci in several Lindegren cultures, as well as some commercial strains of yeasts, over those obtained in sodium acetate medium. The experiments upon which these modifications of the original sodium 362 Curran (1957) . Much less has been reported concerning the effects of mineral salts upon ascospore production in yeasts. Welten (1914) In table 2, the yields of asci obtained by several cultures of yeasts in the basal medium to which was added 0.025 M potassium chloride are compared with those obtained in the basal medium to which no potassium was added. It is seen that 10 of the 15 cultures produced increased yieldssome actually producing quite prolifically on the potassium fortified medium, and producing no asci on the basal medium. In only one culture was there found to be a slightly higher yield of asci in the absence of potassium, and that was so slight as to be considered insignificant. The two cultures which did not produce asci on either medium were aerobic deficient. It is not known why the other two produced such low yields.
To determine whether or not sodium exerted an influence upon sporulation, a medium was prepared using the same molar concentration of potassium acetate as that of sodium acetate used in the basal medium, and increments of sodium chloride from 0.0167 to 0.025 M were added. It is shown in table 3 that the potassium acetate medium produced almost a 4-fold higher yield of asci than did the sodium acetate medium, and that the addition of sodium chloride produced no significant effect upon the yield when added to the potassium acetate medium. Adams' article (1949) .
Efforts to correlate the effect of potassium with physiological factors which might indicate its role in the sporulation process were not revealing. Alten and Rathje (1952) , in studying the effects of potassium on respiring yeast cells, found that the potassium content of the cells paralleled their intensity of respiration, and concluded that potassium ions were exchanged for hydrogen ions in the respiring cells. Warburg respirometer determinations during this study, however, revealed no significant difference in the oxygen uptake of sporulating yeast cells in sodium acetate and potassium acetate medium. Neither were there differences in pH changes in sporulating cultures in potassium acetate and sodium acetate media taken at intervals for 4 days. Each rose steadily from pH 6.7 at the beginning to pH 9.9 at which time maximal spore counts were obtained.
Other cations, particularly Mg++, Ca++, and Mn++, are not required in the sporulation medium for cells which were grown in presporulation media containing sufficient quantities of these elements for optimal growth. Acetate salts of these elements cannot be used successfully to supply the acetate for sporulation because of their inhibitory effect at concentrations of the acetate ion which are required. These results are in agreement with those of Adams (1949) .
Although the simple acetate-glucose medium of Stantial (1935) and Adams (1949) Some of the more extensive reviews dealing with this subject are those of Lindegren and Lindegren (1944) , Mrak (1948, 1949) , and the numerous articles of the Canadian workers (Adams, Miller, and their co-workers) cited in the introduction of this article. The simple media which will induce high degrees of sporulation in some strains of yeasts indicates that most of the important factors lie in the presporulation phase, and that the sporulation phase may be analogous to the intracellular protein degradation and resynthesis hypothesis postulated by Hardwick and Foster (1952) 
